Background-Mucosal exudation (luminal entry) of bulk plasma is a key feature of airway defence and inflammation. In guinea pig and rat airways this response is readily produced by neurogenic irritants, notably capsaicin. Thus "neurogenic airway inflammation" has become an established concept. The present study examines whether capsaicin also produces mucosal exudation of plasma in human nasal airways both in health and disease (seasonal allergic rhinitis). Methods -Pain-producing concentrations of capsaicin (30-300 ng/ml) were applied to the nasal mucosal surface both before and late into the pollen season. Levels of albumin in nasal lavage fluid were measured as an index of mucosal exudation of plasma. In a separate group of patients with seasonal allergic rhinitis nasal challenge with an exudative concentration of histamine was carried out before the birch pollen season and concentrations of albumin in lavage fluid were measured.
Luminal entry or mucosal exudation of bulk plasma is a key feature of airway inflammation' and plasma exudation has been seen in allergic and infectious airway diseases.2" Nasal and bronchial airways appear to respond equally to exudative challenges.' The epithelial lining, even when intact, allows rapid entry of plasma into the airway lumen through valve-like paracellular pathways.' Plasma proteins in airway mucosal surface liquids may thus directly reflect the intensity ofthe subepithelial inflammation.'
In rat and guinea pig airways mucosal exudation of plasma is readily induced by irritants such as capsaicin5 and nicotine.6 It has been shown that irritants release neural tachykinins which increase airway microvascular permeability in these animals. 7 Kroll et al'0 have further shown that the release in guinea pig airways and lung may be through a local axon reflex.
Based largely on these animal observations it has been suggested that neurogenic inflammation may be a feature of human airway disease. Capsaicin has been shown to produce pain and atropine-dependent rhinorrhoea in the human nasal airway," and its major effect in the lower airways appears to be cough. ' and defined area of the mucosal surface for an extended period of time. When the pressure on the device is released the fluid returns into the container. In the present study the volume of the nasal pool fluid was 14 ml.
NASAL CHALLENGES AND LAVAGES
Isotonic saline and capsaicin (30 and 300 ng/ ml) dissolved in isotonic saline were introduced in sequence into the nasal cavity using the nasal pool technique. The fluid was maintained in the nasal cavity for 10 minutes and two minutes elapsed between each instillation. Before each 10 minute instillation the mucosal surface was irrigated by two 30 second saline lavages to remove albumin that might have accumulated on the mucosal surface. Furthermore, to prevent capsaicin from being retained in the nasal airway the mucosal surface was irrigated by a 30 second saline lavage using the nasal pool technique, immediately after each 10 minute challenge. (These brief lavages were not collected.) In the separate group of patients with allergic rhinitis isotonic saline and histamine (400,g/ml) in isotonic saline were each introduced into the nasal cavity for 10 minutes using the nasal pool technique. Two minutes elapsed between the instillations and the mucosal surface was irrigated by two 30 second saline lavages before each 10 minute instillation. The recovered fluids were centrifuged (105 g, 10 minutes, 4°C) and samples were obtained from the supernatant and frozen (-20°C) awaiting analysis.
ALBUMIN ANALYSIS
The concentrations of albumin in the lavage fluid were measured using a radioimmunoassay sensitive to 6-25 ng/ml. Rabbit anti-human albumin (Dakopatts, Copenhagen, Denmark) and standard (Calbiochem, San Diego, California, USA) were used. lodination was performed by the lactoperoxidase method to a specific activity of 2-0 mCi/nmol.'6 Tracer and standard or sample were mixed with antiserum before adding goat anti-rabbit antiserum (Astra Draco, Lund, Sweden). The bound fraction was measured by a gamma camera (Pharmacia, Uppsala, Sweden). The intraassay and interassay coefficients of variation were 5% and 10%, respectively.
DATA ANALYSIS
The Friedman test and Wilcoxon signed rank test were used to examine differences in pollen counts and overall nasal symptoms during the pollen season, and to examine differences in symptoms and lavage fluid levels of albumin in capsaicin challenged subjects before and late into the pollen season, respectively. 2) .
Capsaicin challenges failed to produce mucosal exudation of albumin either before or late into the birch pollen season (fig 3) . Indeed, repeated administrations of increasing concentrations of capsaicin produced successively smaller levels of albumin in the lavage fluid. (p<001) (fig 3) .
Discussion
In this study we have examined patients with seasonal allergic rhinitis both before and late into a mild but significant birch pollen season. We have previously shown increased levels of plasma proteins in nasal lavage fluid in mild seasonal allergic rhinitis.4 Furthermore, we have shown that the airway microcirculation is hyperresponsive to exudative mediator challenge late into the pollen season. 7 Hence, the presence of allergic disease may offer particular opportunities to detect plasma exudation responses. Repeated lavages with isotonic saline were carried out before the cap- ther studies involving measurement of specific in a con-indices such as oc2-macroglobulin are needed to asal pain, establish whether or not exogenous tachykinins ofplasma. may produce any plasma exudation responses -lear both in human airways. Indeed, so far only guinea n season. pigs and rats have been found to exhibit gnificantly neurogenic exudative inflammation in the aire the start ways. Considering the lack of supportive data qonditions from other species including rabbits, cats, dogs, of a sens-pigs, and monkeys, it is not surprising that the ticin com-human airways also lack this mechanism, most ammatory clearly shown by the absence of capsaicinairways. induced exudative actions. Whether the airways previous of humans and other species contain nerves 1.14 Taken that might release tachykinins is another matter an airway for investigation. )ncept of It is difficult to examine mechanisms of the lo bearing plasma exudation response in the human bronchial airways with great accuracy. The conLtory chal-centration and distribution of challenge agents rgen with and lavage fluids on the mucosal surface may t-capillary not be well controlled, and it may be difficult rculation.' to distinguish between lavages of the airway travasated and the alveolar surface. The results of this study indicate that capsaicin does not produce mucosal exudation of plasma in the human nasal airway of patients with allergic rhinitis, neither before nor late into a mild birch pollen season. We suggest that the neurogenic inflammatory responses which are readily produced by capsaicin in guinea pig and rat airways have no relevance to human airways.
